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GABAPENTIN ANALOGUES FOR SLEEP DISORDERS 



BACKGROUND OF THE INVENTION 



Compounds of formula 




r^ 

( CH 2>n 



10 



15 



wherein Rj is hydrogen or a lower alkyl radical and n is 4, 5, or 6 are known in 
United States Patent Number 4,024,175 and its divisional United States Patent 
Number 4,087,544. The uses disclosed are: protective effect against cramp 
induced by thiosemicarbazide; protective action against cardiazole cramp; the 
cerebral diseases, epilepsy, faintness attacks, hypokinesia, and cranial traumas; 
and improvement in cerebral functions. The compounds are useful in geriatric 
patients. The patents are hereby incorporated by reference. 

United States Patent Application 09/485,382 filed February 8, 2000, 
covers compounds of formulas 1 and 1 A below. The application discloses various 
utilities for the compounds. This is incorporated by reference. 

Compounds of Formula I 



wherein Rj is hydrogen or lower alkyl and n is an integer of from 4 to 6, and the 
pharmaceutical^ acceptable salts thereof and compounds of Formula II 



H 2 N— CH 2 — C— CH2CO2R1 
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hydrogen, methyl, or carboxyl; or an individual enantiomeric isomer thereof; or a 
pharmaceutically acceptable salt thereof, are useful in the treatment of insomnia 
(United States Patent Application 60/092166 filed My 9, 1998, which is 
incorporated here by reference). 

SUMMARY OF THE INVENTION 

The instant invention is a method of treating insomnia, that is, difficulty in 
sleeping or disturbed sleep patterns which leave the perception of insufficient 
sleep. Insomnia is a common symptom which may be due to several emotional and 
physical disorders (The Merck Manual, 16 th ed., pp 1445-6). 

The benefit of using compounds of the invention to treat insomnia is that 
they are not addictive. Additionally, they have a half-life in the body that is 
suitable to work during the evening and subsequently clear the body by morning to 
allow for easy arousal. The compounds can be combined with other agents to 
enhance the sleep inducing effects. Such agents include melatonin, tryptophan, 
valerian, passiflora, antihistamines such as diphenydramine hydrochloride or 
doxylamine succinate, benzodiazepines, and nonbenzodiazepines hypnotics. 

Additional advantages of using the compounds of formula 1 and 1 A in die 
present invention include the relatively nontoxic nature of the compounds, the 
ease of preparation, the fact that the compounds are well-tolerated, and the ease of 
IV administration of the drugs. Hie subjects treated with the method of the present 
invention are mammals, including humans. 

Hie compounds useful in the practice of the invention are those of 
formulas 1 and 1A 
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wherein R to R*4 are as defined below. 

The compounds of the invention and their pharmaceutically acceptable 
salts and the prodrugs of the compounds are useful in the treatment of insomnia 
and sleeplessness. 

• DETAILED DESCRIPTION OF THE INVENTION 

The compounds useful in the instant invention and their pharmaceutically 
acceptable salts are as defined by formulas 1 and 1 A 




or a pharmaceutically acceptable salt thereof wherein: 
R is hydrogen or a lower alkyl; 

RltoRl4 are each independently selected from hydrogen, straight or branched 
alkyl of from 1 to 6 carbons, phenyl, benzyl, fluorine, chlorine, bromine, 
hydroxy, hydroxymethyl, amino, aminomethyl, trifluoromethyl, -CO2H, 

-C02R 15 , -CH2CO2H, -CH2CO2R 15 , -OR 15 wherein R 15 is a straight or 

branched alkyl of from 1 to 6 carbons, phenyl, or benzyl, and R 1 to R& are 
not simultaneously hydrogen. 
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Preferred compounds of the invention are those of Formula I wherein R 1 
to R 14 are selected from hydrogen, methyl, ethyl, propyl, isopropyl, butyl straight 
or branched, phenyl, or benzyl. 

More preferred compounds are those of Formula I wherein R 1 to R 14 are 
selected from hydrogen, methyl, ethyl, or benzyl 

The most preferred compounds are selected from: 
(l<x3a,4aHl-Ammom^ acid; 
(1 <x,3cc,4a>(l -Aminomethyl-»3,4-diethyl-cyclopentyl>acetic acid; 
(la^a>4aHl-Ammomethy^^ acid; 
[1 S-(l oc,3cc,4a)Hl-Ammome%W 

acid; 

[lR<la,3a,4a)Hl-Amm^^ 

acid; 

[lS<lcc^oc,4a)Kl-Ammomet^^^^ 
acetic acid; 

[IR-(la^a,4a)Kl-^^ 
acetic acid; 

[lS^la,3o,4a)Hl-Ammo^ 

acid; 

[lR-(lcc,3a,4a)Kl-Amm^^ 

acid; 

[ 1 S-(l a£ a,4a)]^l -Aminomethyl-3-tert-butyl^-methyl^yclopentyl^ 
acetic acid; 

[lRKla,3a,4a)Kl-Aminome^ 
acetic acid; 

[lS^la,3a,4a)Hl-Ammom 

acid; 

[lR^la,3<x,4a)Ml-Aminom 

acid; 
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[lS-(la^a»4a)Hl-Aininome%W^^ 
acetic acid; 

[lR-Occ^a^^Hl-Amm^^ 
acetic acid; 

(la,3a>4aHl-Anmome1^^^ acid; 
[lS^la3a,4a)Hl-AiD^ 

acid; 

[lR-(la>3a,4a)Hl-Aiiiinom 

acid; 

[lS-(l<x,3a,4a)Hl-Aminom 

acid; 

[lR^la3a,4a)]-(l-Aininom£^ 

acid; 

(lSK5isHl^Aminomethyl-3-methyl-cyclopentyl)-acetic acid; 
(lS-cis>(l-Aniinomethyl-3^thyl-<yclopen1yl)-acetic acid; 
(lS^is>(l-Anunomeihyl«3^ acid; 
(1 S-cis)-(l -Aminomethyl-3-tert-butyl-cyclopentyl)-acetic acid; 
(lS^is)-(l-Aminomethyl-3-phenyl-<^clopentyl)-acetic acid; 
(lSK:is)-(l-Aniinomeayl-3-benzyl-cyclopentyl)-acetic acid; 
(IR-cisXl-Ainmometi^ acid; 
(lR-dsHl-Aminomethyl-3^^ acid; 
(lR-cis>(l-Aminomethyl-3-isopropyl-cyclopeiityl)-^etic acid; 
(lR^)^l-Aminomefliyl-3-tert-butylKyclopen^rl)-acetic acid; 
(lR-cis>(l-Aminomethyl-3--phenyl-cyclopentyl)-acetic acid; 
(lR^isMl-Aminome&y^^ acid; 
(SHl-Aminomethyl-33-dimethyl-<^clopentyl)-acetic acid; 
(SHl-Aminomethyl-3^KKethyl-cyclopentyl)-acetic acid; 
(l-AnunomethyW,3,4,4-te^ acid; 
(l-Aminomethyl-3,3A4-tetmethyl-cyclbpentyl)-acetic acid; 
(1 a,3 P,4P)-(1 -Aminomethyl-3,4-dimeftbyl-cyclopentyl>-acetic acid; 
(1 cc,3 p^pH 1 -Ainiiioinethyl-3,4-diethyl-cyclopentyl)-acetic acid; 
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( 1 <x,3 P>4PH1 -Aininomethyl-3,4KUisopropyl-cyclopentyl)-acetic acid; 
[lR-(la3p»4p)Hl-Aminome%W^^^ 

acid; 

[lS-(la^P^P)Kl-Aminome%^ 

acid; 

[lR<la,3p,4P)]<l-An±iomethyl-3-isopropyl^m^ 
acetic acid; 

[lS-(la,3p,4p)]-(lrAmmom^ 
acetic acid; 

[lR^la,3p,4p)Kl-Animome^ 

acid; 

[lS<la^P/lp)Hl-Airrinome^ 

acid; 

[lRKla^P/*P)Kl-Aminome%^^ 
acetic acid; 

[lSKla,3p,4p)Kl-Aminom 
acetic acid; 

[lR<lcc,3P,4P)Kl-Amhome^^ 

acid; 

[lS<la,3p/^J)]-(l-Aminome%^^ 

acid; 

[lR^la3P,4p)Kl-Aminomethyl^ 
acetic acid; 

[lS^lct,3p,4P)Kl-Amin^^ 
acetic acid; 

(lct,3p,4PHl -Aminomethyl-3,4^-t^-butyl-c^clopentyl>acetic acid; 
[lR-(la3P,4P)]-(l-Amuiome%^^^ 

acid; 

[1 S-(l o»3p,4P)Hl -Aminome%W-methyl^phenyl-(^lopentyl>^cetic 

acid; 



[1R-(1 a,3p,4p)]-(l-Amm^^ 

[lS<la,3P,4p)]<l -Aminome%l-3^benzyl^ 

(lR4ransHl~Aminome^ acid; 
(lR4iansHl-Aminomethyl-3-e^^ acid; 
(lR-trans)-(l-Amm^^ acid; 
(lR-trans)-(l -Aininomethyl-3-tert-butyl^clopentyl>acetic acid; 
(IR-transHl-Amm^^ acid; 
(lR^ransXl-AminomethyW^ acid; 
(lS-transHl-Ammome%^ acid; 
(lS-transHl-Aminome^^ acid; 
(lS-transHl-Aminomethyl-3^^ acid; 
(lS-transHl-Ammome^ acid; 
(lS-transHl-Aminometh^^ acid; 
(lS-transHl-Aminome&yl-3-ben2yVcydopen acid; 
(RXl-Anunomethyl-3,3<to acid; 
(RXl -Aminomethyl-3,3--diethyl-cyclopentyl)-acetic acid; 
(^(l-Aminomethyl-3-methyl-cyclobutyl)-acetic acid; 
cis-(l-Aminomethyl-3-ethyl-cyclobutyl)-acetic acid; 
cis~(l-Ammomethyl-3^ acid; 
cis-(l -Aminomethyl-3-tert-butylK^lobutyl>acetic acid; 
cis-(l-Aminomethyl-3-phettyl^clobutyl>acetic acid; 
cis-(l-Aminomethyl-3-ben2yl-cyclobutyl)-acetic acid; 
trans-(l -Aminomethyl-3-metty^ acid; 
trans^l-Aminomethyl-3-efliyl-cyclobxrtyl>acetic acid; 
trans^l-Aminome1hyl-3-isopropyl-cyclobutyl)-acetic acid; 
trans-(l -Aminomethyl-3 -tert-butyl-cyclobutyl)-acetic acid; 
trans^l-AmkomethyW^ acid; 
trans-(l -Aminomethyl-3-benzyl-cyclobirtyl)*-acetic acid; 
cis^l-Aimnomethyl-3-etbyl-3-methyl-cyclobutyl)-aceticacid; 



ds-(l-Aminomethyl-3-isop^ 
cis-(l-Ammomethyl-34^ 

cis-(l-Aminomethyl-3-methy^ acid; 
cis^l-AminomethyW-benzyl-3-methyl-cyclobutyl)-acetic acid; 
trans-(l-Ammomethyl-3<^ 

trans<l-Aminomet^ acid; 

■ * 

trans-(l-Ammomethy^ acid; 

trans^l-Aminomethyl-3~met^^^ 

trans-(l-Aminomet^ 

ds-(l-Aminomethyl-3^^ 

cis-(l-Aminomethyl-3-te^ acid; 
cis-(l-Aminome1hyl-3-ethyl-3-phemyl^clobutyl)-acetic acid; 
cis-(l-Ammomethyl-3-ben^ acid; 
trans-(l-Aminomethyl-3^t^^^ 

trans-(l-Aminomethyl-3-tert-b^ acid; 
trans-(l-Aminomethyl-3-ethyl-3-phenyl-^clobutyl)-acetic acid; 
trans~(l -Aminomethyl-3-benzyl-3-e^^ acid; 
cis^l-Aininomethyl-3-tert-butyM-isopropyl-^clobutyl>acetic acid; 
cis-(l -Aminomethyl-3-isopropyl-3-phenyl-cyclobutyl)-acetic acid; 
trans-(l-Aminomethyl-3-benzyl-3-isopropyl-cyclobutyl)-acetic acid; 
cis-(l -Aminome4yl-3-teit-butyl-3-phenyl-cyclobuty]>acetic acid; 
trans^l -Amkomethyl-3-bra acid; 
trans^l-AminomefliyW-tert^^ 

transit -Aminomethyl-3-isopit>pyl-3-phenylKyclobutyl)-acetic acid; 
cis-(l -Aminomethyl-3-beaizyl-3-isopropyl^clobutyl)-accti^ acid; 
trans-(l-Aminomethyl-3-ter^^ acid; 
cis-(l-Anrmomethyl-3-beii2^ acid; 
(1 -Aminomethyl-33-dimethyl^^ acid; 
(l-Amkomethyl-33-diethyl-cyclobiityl)-acetic acid; 
(l-Aininomethyl-33-diisopropyl-cyclobutyl>acetic acid; 
(1 -Aminornethyl-3^-di-tert-butyl-cyclobut)d)-acetic acid; 
(1 - Aminomethy 1-3 3 -diphenyl-cyclobiityl)-acetic acid; 



-9- 

(l-Aminomethyl-3,3^ben^rl-cyclobutyl)-acetic acid; 
(l-Aminomethyl-2A4/^tetram^^ acid; 
(l-Aminomethyl-2,2,3,3 ,4,4-hcxamethyl-cyclobutyl)-acetic acid; 
(R)-(l«Aminomethyl-2^-dimethyl-cydobutyl)-acetic acid; 
(SMl-Aminomethyl-2,2<lim^ acid; 
(lR^isKl-Aminomethyl-2^^ 

[1R-(1 a,2a,3a)Hl-Aminome^ acid; 
(la,2a»4aXl-Ammomet^ acid; 
[lR^la£a,3P)]-(l-Aminom^ 

(1 a£a,4PHl -Ammomel^ acid; 
(1 S-trans)-(l -Aminomethyl-2-methyl-(^clobutyl)-acetic acid; 
[1 S-(la,2p3p)]-(l -Aminome%l-23-diinethyl-cyclobutyl>-acetic acid; 
(la£p,4p)- (1 -Aminomethyl-2,4Kiimethyl^yclobutyl)-aceti acid; 
[1 S<loUP^a)]-(l-AininomethyU^ acid; 
(la,2P,4aHl-Aminomethyl-2,4^^ acid; 
(lR4ransHl-Aminomethyl~2^^ acid; 
[lR-(la,2p,3P)Hl -Aminomethyl-2,3Hiime%l-cyclobutyl>ace acid; 
[lR<la£p^p)Hl-Amin^^ 

[lR<la£p3a)Hl-Ammome 

(la£P,4aHl-Aminomethyl-^^ acid; 
(1 S-cisHl-Aminomethyl-2-metty^^ acid; 
[1S-(1 a,2a3a)]-(l-Aminometh^ acid; 
[lS^la£a3a)Hl-Aminome^^ acid; 
[1 S<1 a,2p3a)Kl -Ammo^ 

(la£a,4p>(l-Aminome%l-2,4-^ acid; 
(3S, 4S>(l-Ammomethy^ acid; 
(3R, 4RHl-Aminomethyl-3,4-dimethyl-<yclopentyl)-acetic acid; 
(3R, 4R)-(1 -Aminomethyl-3,4KJiethyl-cyclopentyl>acetic acid; 
(3S, 4S>(l-Aininome1iiyl-3,4-diisopropyl^clopentyl>acetic acid; 
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(3R, 4RXl-Aminomethyl-3,4-diiso^ acid; 
(3S, 4SHl-Ammomethyl-3,4-^ acid; 
(3R, 4R)-(l-Airdnomethyl-3 > 4-di-tert-butyl-cyclopen^ acid; 
(3S» 4SHl-Aminomethyl-3,4-(fiphenyl-<yclopentyl)-ace acid; 
(3R, 4R)-(l-Aminome1hyl-3,4^phenyl^yclopentyI)-acetic acid; 
(3S, 4SHl-Aminomethyl-3,4-dibe^l-cyclopentyl)-acetic acid; 
(3R, 4R)-(l-Ammomethyl-3>4-dibei^ acid; 
[1 S-(l a,3ot,4p)]-(l -AmmomethyI-3-methyl-^ 

acid; 

[lR-(la3P>4a)]-(l-Amkomethyl-3-methyl-4-ethyl-cyclop 
acid; ^ 
[lR-(la3a,4P)Kl-Aminomet^ 

acid; 

[1 S-(l a3P»4a)Kl-Amkome%W^ 

acid; 

[1 S-(l a,3ot,4P)]-(l -Aminomethyl-3-methyl-4-isopropyl-cyclopentyl)- 
aceticacid; 

[lR-(loc,3P,4a)]-(l-Amkomethyl-3-methyl-4-isopropyl^ 
acetic acid; 

[1R-(1 oc>3 a,4P)]-( 1 -Aminomethyl-3-methyl-4-isopropyl-cyclopentyl>- 
acetic acid; 

[1 S-(l a,3 p,4ct)]-(l -Aminomethyl-3-methyl-4-isopropyl-cyclopentyl)- 
acetic acid; 

[1 S-(l c^3a/l£)]-(l-Aminomethyl-3-^^ 
acetic acid; 

[lR-(lcc3P»4a)]-(l-An]inome^ 
acetic acid; 

[lR^la3a,4p)]-0-Ammom 

acetic acid; 
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[lS<la3p,4p)Ml-Ai^ 
acetic acid; 

[lS-(lo^3a s 4g)]-(l-Anikomethyl-3-methyl^ 

acid; 

[lR<l<x,3p,4a)Hl-Ammom^ 

acid; 

[1R-(1 a3a,4P)Kl-Anmiome%^^ 

acid; 

[lS<la3p,4a)Kl-Anunom^ 

acid; 

[lS<la3a,4p)Hl-Aminome%^ 

acid; 

[lR<la3p,4a)Kl-Anunome^ 

acid; 

[lR^la,3a,4p)Kl-Amino^ 

acid; 

[ 1 S-(l a»3 P/la)KI-Aminomethyl-3-ben^ 

acid; 

[lS<lc^3a,4p)Hl-Amin^^ 

acid; 

[lR-(lc^p,4a)Kl-Amino^^ 

acid; 

[1R-(1 a3<x,4p)Kl -Aminomethyl-3^%1^-^ 

acid; 

[lS^la^p^afl-O-Aminome^^ 

acid; 

[lS<la^a,4P)Hl-Ammom 

acid; 

[lR-(la3P/ta)Hl-Amin^^ 

acid; 
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[lR-(la3oc,4P)]-(l-Anmomethy]-3-tert-butyl-4-ethy 

acid; 

[lS-(lo^p,4a)Hl-Ax^ 

acid; 

[lS-(la,3<x,4P)]-(l-An^^ 

acid; 

[lR-(la,3p/la)3-(l-Aminome^ 

acid; 
acid; 

[1 S-(l a,3p,4a)]-(l-Amiaomet^ . 

acid; 

[1 S-(l a,3o^4p)]-(l-Ammomet^ 

acid; 

[lR-(la,3p,4a)Hl-Aminomethyl-3^ 

acid; 

[lR-(la^a,4p)Hl-Amino^ 

acid; 

[1 S-(l a3p,4a)]-(l-Aminome%l-3-bex^ 

acid; 

[1 S-(l a^ot,4p)]^l-Aminomethyl-3-tert-butyl-4-isop 
acetic acid; 

[lR-(la3P,4a)Hl-Ammome^ 
acetic acid; 

[ 1 R-(l cx3oc,4P)]-{l -Aminomethyl-3-tert-butyl-4-isopropyl-cyclopentyl)- 
acetic acid; 

[1 S-(l a3P>4a)Kl-Aminomethyl-3-^ 
acetic acid; 

f 1 S-(I a3a,4p)Kl-Ammomethyl-3-isop 
acetic acid; 
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[lR-(la3P,4a)Kl-Amin^^ 
acetic acid; 

[lR-(la,3a,4P)Kl-A^^ 
acetic acid; 

[lS-(la3p/*a)Kl-Aminom 
acetic acid; 

[lS-(la,3a^p)]-(l-Aminom 
acetic acid; 

[lR-(lcc,3p,4a)Kl-Aminom^ 
acetic acid; 

[lR-(l<x,3a,4p)Kl-An^^ 
acetic acid; 

[lS<la3P,4a)Kl-Amlno^^ 
acetic acid; 

[lS-(la,3ct,4p)]<l-Aminomethyl-3-t^-butyl-4-phenylH5ycto 
acetic acid; 

[lR-(la^p,4a)Hl-Am^ 
acetic acid; 

[lR-(la^a,4p)Hl-Aminoin^ 
acetic acid; 

[lS-(la,3p,4a)Kl-Amm^^ 
acetic acid; 

[lR-(lo^(ViP)Kl-Aminom 
acetic acid; 

[1S-(1 a3P,4a)Hl-Aminome%l^ 

acid; 

[lS-(la3a,4P)Hl-Aminome%l^^ 

acid;' 

[lR-(la^P,4a)Ml-Aminom^ 
acetic acid; 
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[lS-(la,3MP)]Kl-Aininome%]-3-ben2yl-4-phenyl^ 

acid; 

[lR-(lcc,3jMa)Ml-Anm 

acid; 

[lR<la3a,4P)Hl-Aminome%M^ 

acid; 

[lS-(la;3P,4a)Kl-Amm^^ 

acid; 

(lR«cisKl-Aminome%l-2-methyl-cyclopentyl>acetic acid; 
(lS-cisXl-Aminome%l-2-m^ acid; 
(lR-ti^Hl-Aminome%l-2^ acid; 
(lS-transHl-Aminomefthyl-2-methyl^ acid; 
(RMl-Aminome%l-2;2-^ acid; 
(SKI -Ammomethyl-2£-dme acid; 
(l~Aminomethyl-2A5^4et^ acid; 
(la£P,5PXl-Aminome%I-2,5^ 

(2R, 5RHl-Ajninomethyl-2,5-dim^^ acid; 
(2S, 5SHl-Amkomethyl-2,5Kli^ acid; 
(1 a^SaHl-Aminomet^ acid; 
[lR-(la£a,3a)Kl-Ammom 
[lR<la£p3a)Kl-Amiro^ 

[lR<la£a^p)Kl-Amino^ acid; 
[lR-(la£p3p)Hl-Ammom^ acid; 
[1 S-(l a2<x,3a)]-0 -Anunomethyl-23-^ethyl-cyclopenty acid; 
[lS^la£P3a)Kl-Amin^^ 
[lS^la£a^P)Hl-Aminome^ 

[lSKlc^p3P)Ml-Aminome% acid; 
[lR-(la£a,4a)Kl-Ammom acid; 
[lS^lo,2a,4a)Hl-Airi^^ acid; 
[1R-(1 a^a,4P)]-(l -AminomethyI-2,4-dimethyl-cydopenty acid; 
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[1 S-(la,2a,4jQHl-Aniii^ add; 
[lR<la,2p,4a)Kl-Amkome%l-2,4-^ 
[lS-(la ; 2p,4a)Hl-A^ 
[lR-(la^p,4p)]<l-Aminome%l-2,4-dimetliyl-^ 

5 and 

[lS-(la,2p,4P)Kl-Aminom^ 

Especially useful as an agent for insomnia and related disorders is 
(3S, 4S)-(l-Aminomethyl-3,4-dimethyl-cyclopentyl)-acetic acid. 

Also, especially useftd as an agent for insomnia and related disorders is 
10 (3S, 5R)-3-Aminomethyl-5-methyl-octanoic acid 

The term "lower alkyl" is a straight or branched group of from 1 to 
4 carbons. 

The term "alkyl" is a straight or branched group of from 1 to 6 carbon 
atoms including but not limited to methyl, ethyl, propyl, n-propyl, isopropyl, butyl, 
15 2-butyl, tert-butyl, pentyl, except as where otherwise stated 

The benzyl and phenyl groups may be unsubstituted or substituted by from 
1 to 3 substituents selected from hydroxy, carboxy, carboalkojqr, halogen, CF3, 
nitro, alkyl, and alkoxy. Preferred are halogens. 

Since amino acids are amphoteric, pharmacologically compatible salts 
20 when R is hydrogen can be salts of appropriate inorganic or organic acids, for 
example, hydrochloric, sulphuric, phosphoric, acetic, oxalic, lactic, citric, malic, 
salicylic, malonic, maleic, succinic, methanesulfonic acid, and ascorbic. Starting 
from corresponding hydroxides or carbonates, salts with alkali metals or alkaline 
earth metals, for example, sodium, potassium, magnesium, or calcium are formed. 
25 Salts with quaternary ammonium ions can also be prepared with, for example, the 
tetramethyl-ammonium ion. The carboxyl group of the amino acids can be 
esterified by known means. 

Certain of the compounds of the present invention can exist in unsolvated 
forms as well as solvated forms, including hydrated forms. In general, the solvated 
30 forms, including hydrated forms, are equivalent to unsolvated forms and are 
intended to be encompassed within the scope of the present invention. 
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Certain of the compounds of the present invention possess one or more 
chiral centers and each center may exist in the R(D) or S(L) configuration. The 
present invention includes all enantiomeric and epimeric forms as well as the 
appropriate mixtures thereof. 

METHODS AND MATERIALS 

Methods 

Male Sprague-Dawley rats weighing 250 to 360 g were used for the 
experiment The rats were kept on a 12:12-hr light/dark cycle (lights on at 0900) at 
23 ± 1°C ambient temperature. They had fiee access water and food during the 
experiment Stainless steel jewelry screws for EEG recording were placed over the 
frontal and parietal cortices. An EMG electrode was implanted in the dorsal neck 
muscles. 

Recording and analyses. After the recovery period (at least 1 week), rats were 
moved to sleep recording chambers. The rats were allowed relatively unrestricted 
movement inside the recording cages. A flexible tether connected the electrodes 
led to an electronic swivel. The leads from the swivel were routed to Grass Model 
No. 7D polygraphs in an adjacent room for recording EEG and EMG activity. The 
vigilance states of wakefulness, nonrapid-eye-movement sleep (NREMS), and 
rapid-eye-movement sleep (REMS) were determined offline in 10 second epochs. 
The amount of time spent in each vigilance state was calculated every hour and 
totaled for the 12-hour period postinjection. Drug or vehicle were administered PO 
just prior to the onset of the light phase of the rat's light/dark cycle. Each rat 
received a vehicle and one drug dose. 

Results 

(3S, 4S>l-Animomemyl-3,4-dimethyl-cyclopentyl>acetic acid 
(Compound 1), 3, 10, and 30 mg/kg PO and (3S, 5R)-3-Aininomethyl-5-methyl- 
octanoic acid (Compound 2), 1, 3, and 20 mg/kg PO significantly increased 
NREMS in rats during the 12-hour period following injection (Table 1 and 
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Table 2, respectively). This increase in NREMS sleep in rats is the typical profile 
demonstrated by agents that are used as sleep-inducing agents in humans 
(Meltzer L.T. and Serpa K.A.> Assessment of hypnotic effects in the rat: Influence 
of the sleep-awake cycle, Drug Development Research 1988;14:151-159; 
Depoortere EL et aL, Hypnotics: Clinical value of phannaco-EEG methods, 
Neuropsychobiology 1986;16:157-162). 

TABLE 1. Compound 1 Increases NREMS Sleep in Rats (N = 8/Treatment) 

Total Minutes (Mean ± SEM) NREMS for 
12-Hour Postinjection 
Compound 1 (mg^cgPO) Vehicle Drug 

3 370±11 401 ±8* 

10 383 ±8 409 ±12* 

30 371 ±14 424 ±6* 

* P £0.05 vs Vehicle (paired t-test) 

TABLE 2. Compound 2 Increases NREMS Sleep in Rats (N = 8/Treatment) 

Total Minutes (Mean ± SEM) NREMS for 
12-Hour Postinjection 
Compound 2 (mg/kg PO) Vehicle Drug 

1 — — — — — 409 ±8 432 ±8* 

3 406 ±9 451 ±9* 

20 412 ±6 481 ±6* 

* P£0.05vs Vehicle (paired t-test) ~ 



The compounds of the present invention can be prepared and administered 
in a wide variety of oral and parenteral dosage forms. Thus, the compounds of the 
present invention can be administered by injection, that is, intravenously, 
intramuscularly, intracutaneously, subcutaneously, intraduodenally, or 
intraperitoneally. Also, the compounds of the present invention can be • 
administered by inhalation, for example, intranasally. Additionally, the 
compounds of the present invention can be administered transdermally. It will be 



WO 02/00209 



PCT/US01/16343 



-18- 

obvious to those skilled in the art that the following dosage forms may comprise 
as the active component, either a compound of formula 1 or 1 A or a corresponding 
pharmaceutically acceptable salt of a compound of formula 1 or 1A. 

For preparing pharmaceutical compositions from the compounds of the 
present invention, pharmaceutically acceptable earners can be either solid or 
liquid. Solid form preparations include powders, tablets, pills, capsules, cachets, 
suppositories, and dispersible granules. A solid carrier can be one or more 
substances which may also act as diluents, flavoring agents, binders, preservatives, 
tablet disintegrating agents, or an encapsulating material. 

In powders, the carrier is a finely divided solid which is in a mixture with 
the finely divided active component 

In tablets, the active component is mixed with the carrier having the 
necessary binding properties in suitable proportions and compacted in the shape 
and size desired. 

The powders and tablets preferably contain from five or ten to about 
seventy percent of the active compound. Suitable carriers are magnesium 
carbonate, magnesium stearate, talc, sugar, lactose, pectin, dextrin, starch, gelatin, 
tragacanth, methylcellulose, sodium carboxymethylceilulose, a low melting wax, 
cocoa butter, and the like. The term "preparation" is intended to include the 
formulation of the active compound with encapsulating material as a carrier 
providing a capsule in which the active component, with or without other carriers, 
is surrounded by a carrier, which is thus in association with it Similarly, cachets 
and lozenges are included. Tablets, powders, capsules, pills, cachets, and lozenges 
can be used as solid dosage forms suitable for oral administration. 

For preparing suppositories, a low melting wax, such as a mixture of fatty 
acid glycerides or cocoa butter, is first melted, and the active component is 
dispersed homogeneously therein, as by stirring. The molten homogenous mixture 
is then poured into convenient sized molds, allowed to cool, and thereby to 
solidify. 

Liquid form preparations include solutions, suspensions, and emulsions, 
for example, water or water propylene glycol solutions. For parenteral injection 
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liquid preparations can be formulated in solution in aqueous polyethylene glycol 
solution. 

Aqueous solutions suitable for oral use can be prepared by dissolving the 
active component in water and adding suitable colorants, flavors, stabilizing and 
thickening agents as desired 

Aqueous suspensions suitable for oral use can be made by dispersing the 
finely divided active component in water with viscous material, such as natural or 
synthetic gums, resins, methylcellulose, sodium carboxymethylcellulose, and other 
well-known suspending agents. 

Also included are solid forni preparations which are intended to be 
converted, shortly before use, to liquid form preparations for oral administration. 
Such liquid forms include solutions, suspensions, and emulsions. These 
preparations may contain, in addition to the active component, colorants, flavors, 
stabilizers, buffers, artificial and natural sweeteners, dispersants, thickeners, 
solubilizing agents, and the like. 

The pharmaceutical preparation is preferably in unit dosage form. In such 
form the preparation is subdivided into unit doses containing appropriate 
quantities of the active component The unit dosage form can be a packaged 
preparation, the package containing discrete quantities of preparation, such as 
packeted tablets, capsules, and powders in vials or ampoules. Also, the unit dosage 
form can be a capsule, tablet, cachet, or lozenge itself, or it can be the appropriate 
number of any of these in packaged form. 

The quantity of active component in a unit dose preparation may be varied 
or adjusted from 0.1 mg to 1 g according to the particular application and the 
potency of the active component In medical use the drug may be administered 
three times daily as, for example, capsules of 100 or 300 mg. The composition 
can, if desired, also contain other compatible therapeutic agents. 

In therapeutic use, the compounds utilized in the pharmaceutical method of 
this invention are administered at the initial dosage of about 0.01 mg to about 
1 00 mg/kg daily. A daily dose range of about 0.0 1 mg to about 1 00 mg/kg is 
preferred. The dosages, however, may be varied depending upon the requirements 
of the patient, the severity of the condition being treated, and the compound being 
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employed. Determination of the proper dosage for a particular situation is within 
the skill of the art. Generally, treatment is initiated with smaller dosages which ai 
less than the optimum dose of the compound. Thereafter, the dosage is increased 
by small increments until the optimum effect under the circumstances is reached. 
For convenience, the total daily dosage may be divided and administered in 
portions during the day, if desired 
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CLAIMS 



A method of treating sleep disorders in a mammal in need of said 
treatment comprising administering a therapeutically effective amount of a 
compound of formula 




or 




R 12 R" 



1 1A 
or a pharmaceutical^ acceptable salt thereof wherein: 
R is hydrogen or a lower alkyl; 

R 1 to R 14 are each independently selected from hydrogen, straight or 
branched alkyl of from 1 to 6 carbons, phenyl; benzyl, fluorine, 
10 chlorine, bromine, hydroxy, hydroxymethyl, amino, aminomethyl, 

trifluommethyl, -C0 2 H, ^<^Rl5, <JH2C02H, <:H2C02Rl5 

-OR 15 wherein R 15 is a straight or branched alkyl of from 1 to 

6 carbons, phenyl, or benzyl, and R 1 to R 8 arc not simultaneously 
. . hydrogen. 

15 2. A method according to Claim 1 wherein r! to R w are selected from 
hydrogen, methyl, ethyl, propyl, isopropyl, butyl straight or branched, 
phenyl, or benzyl. 

3. A method according to Claim 1 wherein R* to Rl 4 are selected from 
hydrogen, methyl, ethyl, or ben2yl. 



20 4. 



A method according to Claim 1 wherein the compound administered is 
selected from: 
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(±HtransMl-Ai^ acid 
hydrochloride; 

(l-Aminomethyr-cyclobutyl)-acetic acid hydrochloride; 
(cis/b^>(3RKl.Aminome%l-3-me^ ac jd 
hydrochloride; 

(cis/transHl-Ai^ acid 
hydrochloride; 

(±Kl-Aminome%l-33^m^^ acid 
hydrochloride; and 

(cisM3R>(l-Aminome%l-3Hn^ acid 
hydrochloride. 

A method according to Claim 1 wherein the compound administered is 
selected from: 

(la^a,4aMl-Ammome^ acid; 
(l<^a,4aMl-Ammome^ add; 
(la^taHl-Ammome 

acid; 

I^^MoOMl-Aminome^ 
acetic acid; 

[lR^la^<vkx)Hl-Ammom 
acetic acid; 

[1 S-(l cx,3a,4a)]-(l -Aminomethyl-3-isopiopyl-4-methyl- 
cyclopentyl>acetic acid; 

[1 R-(l a,3 cc,4a)Ml -Aminomethyl-3-isopropyl-4-methyl- 
cyclopenlyl)-acetic acid; 

[lS^la3oc,4a)]-(l-An^^ 
cyclopentyl>acetic acid; 

[1 R-<1 a3oc,4a)3-(l -AminomethyI-3-ethyl-4-isopropyl- 
cyclopentyl)-acetic acid; 
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[lS<la3a,4a)Kl-Amm^^ 
cyclppentyl)-acetic acid; 

[lR<lo^a/ta)]-(l-Am^^^ 
cyclopentyl)-acetic acid; 

[lS<la3a,4a)Kl-Amino^ 
cyclopentyl)-acetic acid; 

[lR<la3a,4a)Kl-Amin^^ 
cyclopentyl)-acetic acid; 

[1 S-(la3a,4a)]-(l -Aminomethyl-3-tert-butyl-4-isopropyl- 
cyclopentyl)-acetic acid; 

[lR^la^a^Hl-Amin^^ 
cyclopentyl)-acetic acid; 

(la^cx^aHl-Aminoinet^ 

acid; 

[lS-(la,3a,4a)Hl-Aminomethyl-3-methyl^^ 
acetic acid; 

[lR<la,3a,4a)Kl^Ai^^ 
acetic acid; 

[1 S-(l a,3a»4a)Hl-Aj^ 
acetic acid; 

[lR^la3a,4a)Hl-Aminome%^^ 
acetic acid; 

(lS-cisXl-AmkomethyW-methyI-<yclopentyl)-acetic acid; 
(lS-ds>(l-Ammomethyl-3^yl-^yclopentyl>acetic acid; 
(1 S^)-(l-Aminome%l-3-isopropyl-cyclopentyl)-acetic acid; 
(1 S-cis>(l -Aminomethyl-3-tert-butyl-.cyc]opentyl>acetic acid; 
(lS^>(l-Aminomethyl--3-phenyKcyclopentyl>acetic acid; 
(1 S-cis>(l -Aminomethyl-3-ben2yl-cyclopentyl)-aceftic acid; 
(lR^isHl-Aminome%l-3-me%^ acid; 
(!R^isHl-Aminoinethyl-3-ethyl-cyclopentyl)-acetic acid; 
(lR^is>(l-Aminomethyl-3-isopropyl^cIopentyl>aceticacid; 
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(lR-cisHl-Ammomethyl-3-tert-butyl-cyclopentylHcetic^ 

(lR-cisKl-Aiainomethyl-S-phenyl-cyclopeiilylHcetic acid; 

(lR-cisHl-Aminomethyl-S-bei^l-cyclopentylHcetic acid; 
(SMl-Ammomethyl-3,3-di^ 

(S)<l-Aminome%l-33-diethyl-cyclopent y l)-aceticacid; 
O-Amiiiame^^ ^ 

(l-Aminomethyi-3,3 A^tetaethyl^lopentyO-acetic acid;' ' 

(lo,3P,4PHl-A 1 nino m elhyl-3,4^ethyl-cyclopentyl>aceti^ acid; 
0a3fc4PHl-AiniiiQ^ acid . 

(la,3p,4PHl-Amino m ethyl-3,4-diisopropyl-cyclopentyl)^ 



[lR-(la,3P,4P)Kl-Aininome%l-3-e%l^-methyl-cyclopentyl> 
aceticacid; 

[lS-(la,3p > 4P)Hl-Ainin(>me{hyl-3-e%l^mediyl^yclop en ^^ 
15 acetic acid; 

[lR-(la,3p,4P)]-(l-Aniinomethyl-3-isopTopyl-4-methyl- 
cyclopentyl>acetic acid; 

[lS-(la^p,4p)]<l-Aminomethyl-3-isopropyl-4-methyl- 
cyclopen1yl>acetic acid; 

20 [^^^SMPKl-Aminomethyl-S-ethyl^isopropyl- 
cyclopentyl)-acetic acid; 

riS-Oa^PKl-Anmom^ 
acetic acid; 

[lR<la,3p,4p)]<l-Aminometbyl-3-tert-bulyl-4-methyl- 
25 cyclopentyl>aceticacid; 

[lS-(loe^p,4P)]-(l.Anunomethyl-3-tert-butyl-4.methyl- 
cyclopentyl>acetic acid; 

[lR-(lot^p,4p)]-(l-Aminometbyl-3-tert-butyl-4-ethyl- 
cyclopentyi>acetic acid; 



i 
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[ ls Kl<X,3ft4P)Hl-Anainomefliy 
acetic acid; 

[lR<Ia,3p,4P)]-(l-Amin^^ 
cyclopentyl>acetic acid; 

[lS^Ia3P,4p)Kl-Aininome%^^ 
cyclopentyl)-acetic acid; 

(la,3p,4PMl-Aminome%^ 

acid; 

[lR<la,3P,4P)Kl-Amiro^ 
acetic acid; 

[ 1 S^l 0,3 p,4p)Hl -Amkom 
acetic acid; 

[lR<la3P>4p)Hl-Aminom<^ 
acetic acid; 

[lS-(la,3p,4P)Kl-Ai^ 
acetic acid; 

(1 R-trans>(l -Amnomethyl-3^ acid; 
(lR-trans>(l-Amm^^ acid; 
OR-trans>(l-AmiTO^ acid; 
(lR-tansHl-Anuro^ acid; 
(!R-transHl-Aminome%l^^^ acid; 
(lR-trans)-(l -Aminomethyl-3-benzyl-cyclopentyl>acetic acid; 
(lS-tnmsHl-Aminome%^^ acid; 
(1 S-transKl -Aminomethyl0^ylKyclopentyl>acetic acid; 
(1 S-trans)-(l -Aminomethyl-3-isopropyl-cyclopentyl>acetic acid; 
(lS-transHl-Ammome%l^^^ 

(lS-transHl-Aminometbyl-3-phenyI-cyclapen^ acid; 
(lS-transHl-Aii^ ^y. 

(RMl-Aminome%l-33^ acid; 
(RHl-Aminome%l-33^e%lKyclopentyl)-acetic acid; 
cis-(l-Aminometbyl-3-methyl-cyclobutyl>-acetic acid; 



WO 02/00209 



PCT/US01/16343 



-26- 

cis<l-Aniinomethyl-3-ethyl-cyclobutyl)-aceticacid; 

cis-(l-Aminome%l-3-isopropyl-cyclobutyl)-aceticacid; 

cis-(l-Anunomethyl-3-tert-birtyl-cyclobutyl)-aceticacid; 

cis-(l-Axninomethyl-3-phei^I-cyclobutyl>aceticacid; 

cis-(l-Aminomethyl-3-beii2yl-<^Iobulyl)-aceticacM^ 

trans-(l-Aminome%l-3-me^yl-cyclobutyl)-acetic acid; 

trans-(l-Aminometbyl-3-elbyl-cyclobutyl>acetic acid; 

trans-(l-Aininomethyl-3-isoproiyl-cyclobulyl>acetic acid; 

trans-(l-Aminome%l-3-tert-butyl-cyclobutyl>a<»ticacid; 

t?ans-(l-Ammomethyl-3-ph(myl-<^lobutyl)-acetic acid; 

trans<l-An^omethyl-3-ben2yl-cyclobxityl)^ceticad^ 

cis-(l-Ammomethyl-3-ethyl-3-methyl-cyclobutyl)-aceticacid^ 
as-(l-Aminome&yl-^^ 

ds-(l-AmiiM>methyl-3-tert-bulyl-3-inethyl^^ 
cis^l-Aminometoyl-3-^^ 

ds-(l-An^ome%l-3-ben^-3-melhyl-cyclobu1yl)-aceticacid; 
ta^l-Amkome%l-3-e%l-3-^^^ acid; 
trans<l-Aniinome%l^ 

to^l-Aminoroe%l-3-tert^ 

trans<l-Aniinomethyl-3-methyl-3-pheoyl-cycIobulyl>ac^^ 
tnu^l-Amiaomelhyl-3-ben^l-3^nethyl^ acid- 
ci^l-Amin(methyl-3-ethyl-3-isopiDpyl-cyclobutyl)^ acid; 
cis<l-AminometbyJ-3-tert-butyl-3-ethyl-cyclobuty^ 
cis-(l-Amin<methyi-3-eAyl-3-phenyl-cyclobu1y^ 

cis-(l-Aminome%l-3-ben2yl-3-e%l-cyclobutyl>acdic acid; 
trans<l-Ammcmiethyl-3-ethyi-3-is(^ ^ 

trans-(l-Aminomethyl-3-tert-butyl-3^thyl-cyclobutyl>acetic acid; 
tnuis-(l-Anmomethyl-3-e^ 

trans-{l -Aminomethyl-3-benzyl-3-ethyl-cyclobutyI>acetic acid; 
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acid; 

10 acid; 

acid; 

15 acid; 
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cis-(l-Aminomelhyl-34ert-b^ 

dKl-Anunome%l-3-isopropyl-3-ph^ 
frans<l-Amirome%l-3-ben^ 

cis<l-Aroinome%l-3-tert-b^ 
trans<l-Aminome%l-3-ben^^ 

trans<l-AminomethyM-tert^^^ 

&ans<l-Axniiu>methyl-3-isopropyl-3-phenyl-cyclobutyl>acetic 

cis<l-Amimme%W-ben2yM 
ti^(l-Aminome%l-34m^^^ 



cis<l-AminometbyW-ben^l-3-tert-bulyl-^lobutyl)-aceticacid; 

(l-Aminomethyl-3^-dimetbyl-cyclobutyl)-acetic acid; 

(l-Ammomelhyl-S^-^ethyl-cyclobutyl^acetic acid; 

(l-Aminomethyl-3,3Hliisopropyl^clobutyl)-acetic acid; 
20 (l"Aminomethyl-3^-(fi.tert-bulyl<yclobulyl>aceticacid; 

(l-Aminomefliyl-3^-diphenyl-cyclobutyl>acetic acid; 

(l-Aininomethyl-33-dibenzyl-cyclobutyl)-acetic acid; 

(l-Amiiwmetiiyl-22A4-t^^ acid; 

(l-Aminome%l-2^,4,4-he^ 
25 (RHl-Aniinome%l-2^^ethyl-cyclobutyl)-aceticacid; 

(SHl-Aminomethyl-2^-^ethyl-cyclobutyl>aceticacid; 

(lR^sHl-Aminome%l-2-mefliyl-cyclobutyl)-aceticacid; 

[lR<la^(^a)Kl-Aminome%l-23Kiimeihyl-<^lobutyl>acetic 



acid; 

30 



(la,2Ma)^l-Aminome%l-2,4H3imethyl-cyclobutyl)-aceticacid; 
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[lR<la^a,30)Kl-Aimnome%^^ 

acid; 

( 1 <^M0Ml-Aminome%]-2,4-^^ acid; 
0S-tram)-(l-An^ome%l-2-m^^ ^ 
HS<la^,30)Hl-Aminome%^ 

acid; 

i 

(loamy O-Aminomelhyl-^i^ethyl-cyclobuly^acetic acid; 
[lS-(lo,2p,3a)]-(l-Aminome%l-2^-dime%l-cyclobulyl>acetic 

acid; 

(la£0,4aKl-Aniii^^ 

(lR-traDsHl-Amkome^l^-methyl^clobulylHceticadd; 
^lcUP,3p)Hl-Aminome%l-2^^ 

acid; 

[lR-(lo^2p,4p)]-(l-Aimnomethyl.2-e%l-4-methyl-<yclobutyl> 
acetic acid; 

n^^P^Hl-Amincmie^ 

acid; 

(lo^aMl-Ammome add; 

(lS-cisKl-Amfaome%l-2-methyi-cyclobxityl>aceticacid; 
PS^laWaKl-Aminom^ 

acid; 

DS-(lc^a3a)Kl-Ammom^^ 

acid; 

[lS-(lo^p,3a)]-(l-Aininome%l-2^-<ii me tbyl-cyclobuty^ 

acid; 

(la J 2MPHl-Ammome%l-2,4-dimetbyl-cyclobutyl)-acetica^ 
(3R, 4RKl-Amkometh y l-3,4-dimetbyl-cyclopenlyl>acetic acid; 
(3S, 4SHl-Aminoinethyl-3,4-dietbylKyclopenlyl>acetic acid; 
(3R, 4R)<l-Aminomethyl-3,4-diethyl-cyclopentyl>acetic acid; 
(3S, 4SKl-Aini n omethyJ-3 > 4^p ro pyl-^ c i 0 p en t yl) ^ cetic ^ 
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(3R, 4RHl-Aminomethyl-3,4KHisopr^^^ acid; 
(3S, 4SHl-Aminome%l-3,4-di-^^ acid; 
(3R, 4RXl-Aminomethyl^ 

acid; 

(3S, 4SHl-Aminome%l-3,4^p^ acid; 
(3R, 4R)-(l-Aminome%I-3/Miph^ acid; 
(3S, 4S)-(l-Amkome%l-3,4^be^ acid; 
(3R, 4RHl-Aminome%l-3,4-^^ acid; 
[lS-(l<x,3cvtp)Hl-Amin^^ 
acetic acid; 

[lR-(la,3p,4a)Hl-Am^^ 
acetic acid; 

[lR-(la,3oc,4P)Hl-A^ 
acetic acid; 

nS-(la^p,4a)]-(l-Aminome%l-3-methyl-4-ethyl^c 
acetic acid; 

[1 S<la3oc,4P)]-(l.Aniinomethyl-3-methyl^isopropyl- 
<yclopentyl>acetic acid; 

[lR-(la,3R4a)Kl-Aininomethyl-3-methyl^isopropyl- 
cyclopentyl>acetic acid; 

[lR<la^a,4P)].(l-Aininomethyl-3-methyl-4-isopropyI. 
cyclopentjrl>acetic acid; 

[lS-(la,3p,4a)Hl-A^ 
cyclopentyl>acetic acid; 

[1 S-(lcc,3a,4p)]^l-Aminomethyl-3-me%l-^tert-butyl- 
cyclopentyl>acetic acid; 

[lR^la,3p,4a)]<l«Aminome%1.3-methyl^tert-butyl- 
cyclopentyl>acetic acid; 

[lR-(la,3a,4p)]-(l-Aminome%l-3-methyl-4-tert-biityl- 
cyclopentyl)-acetic acid; 
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[lS-(la3MP)Hl-AmiiiomethyI-3-methyl-4-tert-bulyl- 
cyclopentyl)-acetic acid; 

[lS-(lcc,3<x,4p)Kl-Aminomethyl-3-methyl-4-phenyl-cyc^ 
acetic acid; 

[lR-(l05^p,4a)Hl-Ammomethyl-3-me%l-4-phenyl-cyc^ 
acetic acid; 

[lR<loaMP)Ml-AmiiH>metty^^ 
acetic acid; 

nS<la^P/ta)J-(l-Amin 0m ^ 
acetic acid; 

[lS<la3a,4P)Hl-AminometM-3-^^ 
acetic acid; 

[lR<la^p,4a)Hl-Ammome%^^ 
acetic acid; 

[lR<lo^c^4p)]-(l.Aminomethyl.3-benzyl^me%l-cyclopentyl> 
acetic acid; 

PS-(la,3p,4a)Hl-Aminome^^ 
acetic acid; 

[1 S-(lo,3o^4p)]-(l-Aminomethyl-3-ethyl-4-isopropyl- 
cyclopentyQ-acetic acid; 

[lR-(la^P,4a)]-(l-Aminomethyl-3-ethyl-4-isopropyl- 
cyclopentyl)-acetic acid; 

[lR-(lo^ce,4p)].(l.Aminomefliyl-3-etbyl-4-isopropyl- 
cyclopentyl>acetic acid; 

TlS-(lc^3P,4a)]-(l-AminomefliyI.3-etiiyl-4-isopiDpyl- 
cyclopentyl)-acetic acid; 

[lS-(lo^a,4p)].(l.Aminomethyl-3-tert-butyl-4-ethyl- 
cyclopentyl)-acetic acid; 

[lR-(loe^P,4a)Kl-Aminome!thyl-3-tert-butyl-4-ediyl- 
cyclopentyI)-acetic acid; 



[lR<lct,3ce,4p)]-(l-Aininomethyl-3-tert-butyl-4-ethy]- 
cyclopentyl)-acetic acid; 

[lS<lo^p,4a)3<l-Arainomethyl-3-tert-butyl-4-ethyl- 
cyclopeutyl)-acetic acid; 

[lS<lo^a,4p)]<l.Amimme%l-3^yl4-phenyl-^clopentyl> 
acetic acid; 

[lR<lo3P,4a)Kl-Aminometliyl-3-ethyI-4-phenyI^ 
acetic acid; 

[lR<loc^a,4P)Hl.AQunomethyl.3-eAyl-4-phenyl<yclopenfyl> 
acetic acid; 

[lSKla^p,4a)Hl-Aminomethyl-3-ethyl-4-phejiyl-<qrclopenlyl> 
acetic acid; 

[lS<lo3a,4p)]^l-Amkome1hyi-3-ben^l^tbyl-cyclopentyl> 
acetic acid; 

[lR-(la3p,4a)]<l-Aminome1iiyl.3-ben2yl-4-ethyl-cycl^^^ 
acetic acid; 

[lR<la,3ce > 4p)Hl-Aminomethyl-3-ben2yl^ethyl-cyclopra 
acetic acid; 

DS<la,3p,4a)Hl-Ammcra^ 
acetic acid; 

[lS^la,3o,4p)]<l-Axiun6methyl-3-tert-butyi^.isopropyl- 
cyclopentyl)-acetic acid; 

[lR<la,3p,4a)]<l-Aminometiiyl-3-tert-butyl-4-isopropyl- 
cyclopentj1>acetic acid; 

[lR<la3a,4P)]<l-Aminomethyl-3-tert-butyl-4-isopropyl- 
cyclopentyl)-acetic acid; 

[lS^la,3p,4a)]-(l-Aminomethyl-3-tert-butyl-4-isopropyl- 
cyclopentyl>acetic acid; 

[1 S-(l oc^^p^-Cl-Aminomethyl-S-isopropyl^-phenyl- 
cyclopentyl>-acetic acid; 
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[lS-(la^P;3a)Hl-Aminomethy^ 

acid; 

[lS<la£a,3p)Hl-Ai^ 

acid; 

[lS-(la^P,3p)]<l-Aminome%l-2,3-dimethyl-cycl^ 

acid; 

[lR-(la£a/kx)]-(l-Aminome% 

acid; 

[lS-(la£oc,4a)Ml-Amin^^ 

acid; 

[lR^la£a,4P)Hl-Ainta 

acid; 

[lS~(la£a,4P)Hl- 

acid; 

[1R-(1 cc£P f 4a)Kl-Amhome^ 

acid; 

[1 S-(lcc,2p,4a)Hl-Amm^ 

acid; 

[lR<la£P,4P)Hl-Aminomethyl^^ 
acid; and 

[lS<la,2p,4p)Ml-Anm^ 

acid 

6. A method according to Claim 1 wherein the compound administered is 
named (3S, 4S>l-Aminomethyl-3,4-dimethyl-cyclopentyI>acetic acid. 

7. A method according to Claim 1 wherein the compound administered is 
named (3S, 5R>3-Aminome%l-5-methyl-octanoic acid. 

8. A method according to Claim 1 wherein the sleep disorder is insomnia. 
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9. A method according to Claim 1 wherein the sleep disorder is insomnia, 
and the compound administered is named (3S, 4S)-(l-Aminomethyl-3,4- 
dimethyl-cyclopentyl)-acetic acid. 

1 0. A method according to Claim 1 wherein the sleep disorder is insomnia, 
and the compound administered is named (3S, 5R)-3-Aminomethyl-5- 
methyl-octanoic acid 
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